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SECTION A: PROJECT MANAGEMENT

A4: Project/Task Organization

The US Environmental Protection Agency (EPA) has overdl responghility for the Environmenta
Technology Verification (ETV) Program for Indoor Air Products. Under cooperative agreement with
EPA, Research Triangle Indtitute (RTI) will perform the testing, evaluate the data, and prepare the
project deliverables, including the verification report and the verification satement. The various qudity
assurance (QA) and management respongbilities are

divided between EPA and RTI key project personne as defined below. The lines of authority
between key personnd for this project are shown on the project organization chart in Figure 1.

EPA Project Manager EPA QA Mana
ger
Dr. L. Sparks Dr. N. Adarms
RTI Project Director RTI QA Officer
Dr. D. 3. Ensor Dr. C. E. Tatsch
RTI Deputy Director {dashed lines indicate
Ms. . L. Franke arganizational independence)

RTI Task Leader
Ms. J. M. Elign

Figure 1. Project Management Organization Chart for
ETV Indoor Air Products Filot Program Generd Ventilation Filters

A4.1 Management Responsibilities
Project management responsihilities are divided among the EPA personnd and RTI personnd as
listed below.
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A4.1.1 EPA Project Manager

The EPA Project Manager, Dr. Les Sparks, has overdl respongbility for the program. Heis
responsible for granting find approva of project plans and reports and seeing that plans are
implemented according to schedule, and he has the authority to commit the resources necessary
to meet project objectives and requirements.

A4.1.2 RTI Project Manager

The RTI Project Director, Dr. David Ensor, and RT1 Deputy Director, Ms. Deborah Franke, are
responsble for task implementation and technica qudity control. The RTI Program Director is

aso responsble for the following tasks:

*  Monitor and direct the task leaders,

*  Prepare quarterly progress reports,

»  Update and distribute revisions of the Quality Assurance Project Plan (QAPP) as necessary, and
*  Oversee preparation of verification reports and verification Statements.

A4.1.3 RTI Task Leader

The RTI Task Leader, Ms. Jenni Elion, is responsible for the following tasks:

»  Defining task objectives

» Devedop adetailed work plan schedule,

* Review work progress to ensure that task budgets and schedules are met,
*  Prepare verification reports and verification statements.

A4.2 Quality Assurance Responsibilities
QA responghilities are divided among the EPA personnd and RTI personnel as listed below.

A4.2.1 EPA Quality Assurance Officer

The EPA QA Manager, Dr. Nancy Adams, will conduct audits of RTI’s QA System and of
gpecific technicd activities on the project. Shewill be available to resolve any QA issues
relating to performance to EPA’s QA requirements. Specific functions and duties of the EPA
QA Manager include approving the contents of this QAPP and subsequent revisons and
reviewing QA reports prepared by RTI, including QA evauations and audits.

A4.2.2 RTI Quality Assurance Officer

The RTI Quality Assurance Officer (QAQO), Dr. C. E. Tatsch, isresponsible for ensuring that

QA/QC procedures described in this QAPP are followed. In addition, the RTI QAO will:

* Maintain regular communication with the EPA QAO regarding QA issues

*  Report on the adequacy, satus, and effectiveness of the QA program on aregular basisto the
Task Manager
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«  Conduct audits of lab activities as necessary and prepare audit reports.
« Ensaurethat corrective action, if necessary, is properly implemented and documented.

A5: Background Information

The ETV Test Protocol for Genera Ventilation Filters isintended to provide data on the particle-size
dependent, or fractiond, efficiency of generd air ventilation filters. The data are intended to be used
for severa purposes.

« todlow usersto compare products

« to encourage development of innovative filter media

The test duct required for this method operates under positive pressure to minimize infiltration of
room aerosol. Aerosol injection islocated upstream of amixing baffle to provide aerosol mixing
with the airstream. Aerosol concentration is measured both upstream and downstream of the test
section to obtain the challenge and penetrating aerosol concentrations, respectively. The test
duct is designed to dlow the use of asingle set of aerosol instrumentation to perform both the
upstream and downstream aerosol concentration measurements with aminimum of particle
losses.

A snglefilter is subject to aseries of tests resstance vs. airflow of the clean filter at various
arflow rates, particle sze remova efficiency (PSE) of the clean device, and PSE of thefilter
when incrementally loaded with synthetic dugt.

A6: Task Description

The task congsts of three seps. The firgt step isto identify and acquire generd ventilation filters
qudified for verification under the ETV Test Protocol for Generd Ventilation Filters. The next gepis
to actualy perform the testing on various ventilation filters. Thefind step isto complete the verification
report and verification satement and submit them to the EPA.

A7: Data Quality Objectivesand Criteriafor Measurement Data

Data Qudity Objectives (DQOs) are quditative and quantitative statements designed to ensure

that the type, quality, and quantity of data used are appropriate for the intended gpplication. The

DQOsfor the ETV Indoor Air Qudity Pilot Program are ETV program gods are:

« Toveify the environmenta performance characterigtics of commercid-ready technology through
the evaluation of objective and qudity assured data; and

« Toprovide potentia purchases and permitters with an independent and credible assessment of

what they are buying and permitting.

A successful test will be defined as atest where
« theted rig itsdf meets the systems qudification requirementslisted in Table 2 of the ETV Test

Method for Generd Ventilation Filters, Section 6.
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» the measured parameters fdl within the qudity control limitslisted in Table 3 of the ETV Test
Method for Generd Ventilation Filters.

Comparability is more important than the actud values, therefore, data generated from a
successful test will be acceptable for meeting the DQOs.

The critical measurements consst of upstream and downstream particle counts used to compute
penetration, volumetric flowrate through the filter, and the pressure drop across thefilter.

A7.1 Penetration

There are presently no standards available to directly “cdibrate’ the test system for penetration.
However, anumber of parameters can be checked to verify proper performance. 0% and 100%
penetration measurements are made by using a HEPA filter and an empty test section,
respectively. Checks are performed on the optical particle counter (OPC) zero-count by
sampling HEPA-filtered air and of its Szing accuracy by sampling known size monodisperse

PSL spheres. Operational checks are made during the test to ensure that the particle
concentration does not exceed the capability of the OPC while at the same time having sufficient
concentration to provide adequate particle counts upstream of thefilter to provide a meaningful
test.

A7.2 Volumetric Flow Rate

Flow rate is measured via the pressure drop across an ASME long radius flow nozzle mounted
in the duct downstream of thefilter. It isthe primary standard for the laboratory. Prior to use,
the nozzle is visualy ingpected to be free from defects. Theingalation of the nozzle in the duct
will be ingpected to confirm that it is seated in place.

A7.3 Pressure Drop Acrossthe Filter
The pressure drop across the filter will be measured with an inclined manometer. The zero and
level of the manometer will be confirmed and connecting tubing inspected for integrity.

A7.4 Ancillary Measurements

In addition to the critical measurements of Table 3 in the ETV Test Method for Genera Ventilation
Filters, measurements of the in-duct temperature and relative

humidity, and room atmospheric pressure will be made. These measurements are not critical to
the program and are being collected smply to document the genera test environment. A wet

and dry bulb psychrometer will be used for determination of temperature and relative humidity

and amercury barometer (located in an adjoining lab) for atmospheric pressure. No specific
quality control checks on these instruments are planned other than an inspection of the
ingruments for mechanica faults (e.g., mercury separaion in the thermometers, poor tubing
connections), and ingpection of the data for reasonableness.
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A7.5 Representativeness

In the context of thisETV generd ventilation filter verification program, and given that the test
conditions are set by the ETV Test Method for Genera Ventilation Filters, representativenessis an
issue of which filters are sdlected for testing and how are they selected to ensure that the samples tested
are representative (or, a least, not “hand picked” in away that might bias the results).

The sdection of the test ventilation filterswill be governed by the ETV Test Protocol for Generd
Ventilation Filters.

A7.6 Comparability
All tests will be performed following the same test data collection techniques, measurement
procedures, and methods. Therefore, dl the results will be comparable.

A8: Special Training Requirements/Certification

The ETV program is open to multiple test 1ab participation. In addition to RTI, it is anticipated

that from one to three other |aboratories will be available for testing. All participating labs must

accept on-gte audits by EPA and/or RTI personnel. The audit will include running an efficiency

test on areference filter provided by EPA.

To paticipaein ETV teding, labs must:

o Possessthe equipment and facilities required to perform these tests, as specified iInETV Tet
Method for Generd Ventilation Filters in-house 1ab).

« Beregigtered as 1SO 9000 compliant or meet ANSI E4 specification and guidelines for Qudity
Sysemsfor Environmenta Data collection and Environmenta Technology Programs.

« Allow on-gte audit by EPA and/or their representatives.

»  Prepare aQuality Assurance Project Plan (QAPP).

The method chosen for andlyss of particle size efficiency of ventilation filters in the laboratory
(ETV Test Method for Generd Ventilation Filters) isrestricted to use by, or

under the supervision of, personned experienced in the use of an OPC and skilled in the
interpretation of raw count data. Each person must demonstrate his or her ability to generate
acceptable results with this method.

A9: Documentation and Records

This section identifies the documents and reports to be generated as part of the verification
program and the information to be included in the verification reports and verification

datements. A description of the data management system established for thistask is presented in
Section B10.

A9.1 Laboratory Documentation
Documentation requirements are specified in the ETV Test Method for Generd Ventilation Filters,
Section 11.
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A9.2 QA Reports

As described in Section C1, EPA personnd or designated representatives may audit the test
laboratory at the discretion of EPA. The auditors will prepare an audit report summarizing the
observations and findings of those audits. As needed, the audit reports will be supplemented by
a Corrective Action Request to document changes required to meet established qudity
objectives.

A9.3 Reporting
The report will consist of calculated and reported data as specified in ETV Test Method for Generd
Ventilation Filters, Section 11. Raw data shdl be included as an gppendix.
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SECTION B: SAMPLING PROCESSDESIGN

B1: Sampling Process Design

The procedure uses |aboratory-generated potassium chloride particles dispersed into the
arstream asthe test aerosol. A particle counter(s) measures and counts the particlesin twelve
Sze ranges both upstream and downstream for the efficiency determinations. The procedure dso
describes amethod of loading the filter with synthetic dust to Smulate actud use conditions. A
composite curve representing the minimum performance in each size range is developed from

the performance curves for theinitid “clean” filter and under dust loading conditions.

B2: Sampling M ethods Requirements
Sampling method requirements and critical dimensions and configurations of the test gpparatus
are Yecified in ETV Test Method for Generd Ventilation Flters, Section 5.

B3: Sample Handling and Custody Requirements

Upon receipt of the test filters, the ventilation filters will be seridly numbered with a permanent
marker (or other means as gppropriate). All filtersfor this sudy will be stored inasngle
common area, separate from dl other smilar devices.

B4: Analytical M ethods Requirements
The analyticd methods sdlected are described in ETV Test Method for Generd Ventilation Filters.,

B5: Quality Control Requirements

The gpparatus will be tested to verify that the test rig and sampling procedures are cgpable of
providing quantitative reliable particle 9ze efficiency measurements. The qudification tests and
procedures are detailed in ETV Test Method for Generd Ventilation Filters,

Section 6. The system qudification requirements are specified in ETV Test Method for Generd
Ventilation Filters, Table 1.

B6: Instrument/Equipment Testing, I ngpection, and M aintenance Requirements
Quadlification tests will be conducted as part of each test run, monthly, biannualy, or after a

change that may dter performance, depending on the schedule provided in Table 3 of the ETV Test
Method for Genera Ventilation Filters.

B7: Ingrument Calibration and Frequency
Cdibration will be performed in accordance with manufacturer’ s recommendetions; at the lesd!,
cdibrations will be performed annudly.

B8: Inspection/Acceptance Requirementsfor Supplies and Consumables
Theloading dust is ablend of test dust, powdered carbon, and cotton linters. 1t shal conform to
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requirements specified in ETV Test Method for Generd Ventilation Flters,
Section 5.7.

B9: Data Acquisition Requirements (Non-direct measur ements)

No types of data are needed for project implementation or decision making that would be
obtained from non-measurement sources such as computer databases, programs, literature files,
or historical databases.

B10: Data Management
This section identifies the activities and processes planned for documenting the tracegbility of
the conclusons and information in the verification report.

B10.1 Data Recording

Datafor this task will be collected by computer and by handwritten entries. Observations and
records such as sample description and collection information will be recorded manudly in lab
notebooks kept exclusively for thistask. Output data generated by the OPC instruments will be
fed directly into a computer file and stored as a spreadsheet; printed output will be taped into the
[ab notebook.

B10.2 Data Quality Assurance Checks

QA checks of data as early as possible are essentid to provide early warning of potential
problems. Severd levels of QA checks are specified in ETV Test Method for Genera Ventilation
Filters, Section 7.

B10.3 Data Analysis
Data andysis will be performed usng commercidly available software cgpable of reading the
raw data from a spreadsheet and calculating a series of equations.

B10.4 Data Sorage and Retrieval
Laboratory notebooks containing manually recorded information and data output generated from
instrumentation will be stored in the custody of the Task Leader for the duration of the project.

Spreadsheet files including raw and caculated datawill be stored on computers. The files will
be downloaded to a network server backed up nightly on magnetic tape.

Following policy & RTI, project fileswill be archived offsite & a secure facility for aminimum
of five yearsfollowing ddlivery of the verification report. The records will not be destroyed
without written gpprova from EPA.



Research Triangle Institute
ETV Quality Assurance Project Plan
Generd Ventilation Filters Page 9 of 10

SECTION C: ASSESSMENT/OVERSIGHT
C1l: Assessmentsand Response Actions

C1.1: Audits

Test ldbswill be subject to both externd and internd audits. The externd audit will be

conducted by EPA or a designated representative before testing begins to verify that the

laboratory meets the qudifications set forth in Section A8 and that the system qudification tests

mest the limits set forth in Table 1 of the ETV Test Method for Generd Ventilation Filters. Ata
minimum, a second externa audit will be conducted to verify that the |aboratory is following the test
procedure. The auditor(s) will document their findings and note where corrective actions are
necessary. The auditor(s) will digtribute audit reports to those listed in Section A3, and the supervisor
whose lab was audited.

C1.2: Corrective Actions

Technicd personnd working on each task will have the direct responsbility for ensuring thet the

QA plan isimplemented, that the operating parameters are within acceptable limits, and that

corrective actions are taken when gppropriate. Corrective action will be taken whenever

measurement accuracy or biasis outsde the limits of objectives for the critical measurements.

Corrective actionsinclude:

e problem identification;

« atempting to find the cause;

« atempting immediate repairs (if possble);

»  reporting or documenting the problem;

« planning for corrective action (if mgor repairs are needed);

»  checking that problem was corrected,;

«  documenting the corrective actions teken; and

« recommending changes to ingruments, Standard Operating Procedures (SOPs), etc. to avoid
gmilar future occurrences.

The QAO and the Task Leader will be jointly responsible for proper documentation of

Corrective Actions. Minor corrective actions are to be recorded in the [aboratory notebooks.

Magor problems will be addressed as outlined above. All corrective actions will be noted in the

test report. Depending on the time and expense involved with necessary corrective actions, it

will be necessary to consult the Program Manager or the sponsor before implementing any

changes in the planned activities.

C2: Reportsto Management

Audit reports will be sent to dl those on the didtribution list for the QAPP. Audit reports will be
included as appendices to the verification report.

The Task Manager will prepare monthly status reports for the RTI Program Manager and RTI
Quadlity Assurance Manager.
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SECTION D: DATA VALIDATION AND USABILITY

D1. Data Review, Validation, and Verification Requirements
Thetest is acceptable if dl the measured parameters fal within the limits prescribed in Table 3
of the ETV Test Method for General Ventilation Filters, Section 7.

The cdculaions required to determine particle Size efficiency of thefilter are presented in ETV Test
Method for Generd Ventilation Filters, Section 10.

The test operator is responsible for checking that al measured parameters fal within prescribed
limits before continuing testing.

D2: Validation and Verification Methods
Each verification report will be reviewed by the RTI QAO for compliance with the gpplicable
method and for the quality of the data reported.

The RTI QAO will check for the following:
« Data completeness

o Blanks

« Initid and continuing caibrations

o QC reference and internal standards

D3: Reconciliation with User Requirements

Each ETV verificaion statement will summarize testing conditions and will Sate test results.
Each ETV test report will present dl criticd and ancillary (e.g., temperature and humidity)
measurements.

The data qudity objectives are penetration, volumetric flowrate through the filter, and the

pressure drop across the filter. I the critica measurements discussed in Section A7 do not meet

the criteria described in Table 3 of the ETV Test Method for Generd Ventilation Filters, test results will
not be consdered valid and tests will be repeated after appropriate

corrective actions are taken. Data not meeting minimum criteriawill not be used in filter

evauation.



